56 Fe + isoconcentration surfaces composed of many polyhedra enclose regions rich in Fe.
Isoconcentration surfaces that are truncated by intersection with the edge of the 3D reconstruction and do not result in a fully enclosed isoconcentration surface are excluded from proxygram analysis. b) and c) show different orthogonal views of the isolated 15% Fe isoconcentration polyhedra highlighted by the shaded cube in a). Bounding box dimensions 20×20×12 nm 3 .
15%
56 Fe + isoconcentration polyhedra (purple mesh) are used to enclose and outline the morphological contours of the Fe rich regions and are shown in Supplementary Fig. 2a . The Ferich regions do not have a spherical-like morphology as may be expected; rather they are reconstructed to have a more ellipsoidal-like shape with the elongated face oriented normal to the analysis direction. This is better illustrated in Supplementary Fig. 2b and 2c of an isolated Fe core shown from two different orthogonal perspectives. Analysis of Fe 3 O 4 nanoparticles embedded in lowicryl also exhibit a similar reconstructed morphology ( Supplementary Fig. 3 ). The ellipsoidal-like shape of both the ferritin core and the magnetite nanoparticles is likely an aberration of the reconstruction resulting from evaporation bursts that occurred during the field evaporation of the relatively-high field Fe cores embedded in the relatively low field organic polymer. We note that Green et al also reported similar evaporation bursts during the field evaporation of ferritin embedded in solid NaCl 19 . Despite any likely reconstruction artifacts, the evaporation bursts do not seem to strongly perturb the measured spatial distributions of key elements, the composition profiles of which are averaged over many individual ferritin molecules. To compare with the morphology of the reconstructed Fe core from ferritin, we prepared and analyzed specimens consisting of inorganic Fe 3 O 4 nanoparticles embedded in lowicryl. Supplementary Fig. 3b shows a reconstructed ion map of Fe from 10 nm diameter Fe 3 O 4 nanoparticles embedded in lowicryl, which exhibit a qualitatively similar disc-like morphology compared to the Fe distribution measured from the ferritin specimens shown in Supplementary  Fig. 2 . In Supplementary Fig. 4a , the 3D compositional map of Fe is shown from a specimen tip that is different from the analysis presented in the main text, but prepared from the same bulk liftout. One-to-one comparisons of the composition profiles between the two specimens are shown in Supplementary Fig. 4c , with the solid-line profiles from the repeated analysis, and the dashed-line profiles from Fig. 4b of the main text. The FePO 2 , P, and C composition profiles are spatially consistent between the two specimens even though the relative ferritin-to-ferritin spacing is significantly different between the 2 datasets. Interestingly, the N and Na composition profiles appear to be partially obscured due to the higher particle density with variable interparticle spacings. In particular, the Na peak shows a near constant background level from -2 to +8 nm on the isoconcentration surface then shows a dramatic peak from +8 to +10 nm. This region would correspond to the bulk resin and there is no physical reason why Na would sequester in a shell ~5nm beyond the ferritin protein shell. It is likely therefore that the denser particle packing in the current reconstruction is obscuring the interpretation. A similar effect may be occurring with the N peak which shows a similar rise from the core to the protein shell as seen in Figure 4b , but does not drop to a background level beyond the protein-resin interface even though the resin itself has been shown to lack any N. 
